The development of anticancer drugs from nature's ingredientsare very attracted for world researchers. Caffeine contained in coffee has long been scrutinized as anticancer hepar, researched in invitro on cancer cell hepatocelluler (HCC) and rats. Hepatocelluler cancer (HCC) is one of five vicious cancers in the world, requiring better management and early detection. Micro RNA (mir) is a nucleotide composing 19-20 pairs of bases that can be used as diagnostic, therapeutic and preventive or early detection of cancer. We have examined the expression of miRNA 146 A, mir-103, 423-3 p, 16, 21, and in this study, we focus on the mir-423-3p which are treated caffeine 0.5 mM. The purpose of this research was to assess the influence of caffeine 0.5 mM against Hep-G2 cells by assessing expression of mir-423-3p. The study was carried out using invitro cell Hep-G2, with 30 groups of sample consisting of 15 sample controls and 15 samples treated 0.5 mM caffeine, using qPCR CFX-96 type and expression of mir-423-3p analyzed by the Livaks method. Expression of mir-423-3p examined at 0, 2, 8, 18 and 24. There is a variation in the expression of mir-423-3p from 0 hours to 24 hours after treating caffeine 0.5 mM. Expression of mir-423-3p lowest is in the Group 8 and 18 hours after treating caffeine 0.5 mM (0.11), the highest expression at 0 hours(0.26) and the value of the expression on the 24th hour (0.17). Caffeine decreased expression of mir-423-3p.
INTRODUCTION
Coffee contains a wide range of chemical components with different characteristics, but there are still many unknown biological activity and its benefits to mankind in coffee compounds 1 . Coffee consists of volatile and non-volatile compound that affect the aroma and quality of coffee.
Another content of coffee is caffeine which includes xanthin alkaloid compounds of polyphenols as an antioxidant activity. Polyphenol in robusta coffee is higher than Arabic coffee or other plants 2 . Caffeine in coffee has a strong antioxidant activity, toxic to Artemia selina, inhibits cell proliferation of liver cancer cells and preventing/reducing the incidence of liver cancer in rats 3, 4 .
Antioxidants are divided into three groups, namely the phenol, the amin and the amino-phenols 5 . Caffeine inhibits the growth of Hepatocellular Cancer (HCC) through the mechanism of apoptosis and cycles of G0/G1. Caffeine activates regulatory kinase (MEK), which is responsible in inducing epidermal growth factor receptor (EGFR) 6 . Caffeine can inhibit growth and kill HCC cell with Hep-G2 model, despite in large concentrations 6 .
Hepatocellular (HCC) is a type of solid tumors often found in the world and the incidence increased from year to year. We need management improvement efforts for HCC for the development of therapies derived from natural ingredients, prevention and the early detection 6 . Early detection of cancer needs to do to prevent complications for a better life.
There are several methods for the early detection of cancer through examination of HCC, including, alpha fetoprotein, method of Ye JZ and Mei-Sze Chua 7 . Besides alpha fetoprotein, method of Ye JZ and Mei-Sze Chua, early detection of cancer can be assessed by micro-RNA gene expression (miRNA/mir) 8 . Micro RNA (miRNA/mir) is an ribonukleotida acid and non-protein-coding, very small sized 19-25 base pairs, play a role in gene regulation 9 . Gene expression is the process of delivering information from DNA and can be copied by the transcription process in eukaryotic organisms. In addition, any translational effect on gene expression. Gene expression largely controlled at the level of transcription. The transcription factors bind to the promoter that will determine those genes to be transcribed. However, gene expression can also be controlled at the level of translation such as the role of miRNA to 3'UTR mRNA 9-13 . Target mir 423-3p are a mir 253 and 2 potential targets that still need to be examined, namely the AdipoR2 (adiponectin receptor 2) and DUSP4 (dual specificity phosphatase 4). Mechanism of target mir-423-3p against mir 253, DUSP4 and adipoR2 still unknown clearly 14 .
In addition to diagnostic and prognostic functions mir as therapy, there are 2 types of mir 423, 423-3p and 423-5p. This research used mir 423-3p which can be expressed on cell Hep-G2 series 1886 and PLC5 15, 16 . This research provides information that caffeine inhibites the growth of cells Hep-G2 and affects gene expression mir-423-3p.
MATERIALS AND METHODS
The study was conducted at the Department Of Molecular Biology Dharmais Cancer Hospital by using cell Hep-G2 series: 1886. Hep-G2 cell culture using medium (DMEM/F12, Gibco) containing 10% Fetal Bovine Albumin (Sigma) and the antibiotic penicillin-streptomycin (100 mg/L), the number of cells per well 0,5x10 4 grown in 96-well and with 0.1% DMSO concentration and analyzed using Elisa Reader. Caffeine used obtained from Sigma-Aldrich catalog number Jakarta: C0750.
The study was done invitro and was divided into two groups, namely the group of control and treated groups which were given caffeine 0.5 mM. Administering caffeine was performed in 48 hours after cell culture Hep-G2 and confluent 60-80%. The treatment was carried out three times, including for the control group.
Isolation of total RNA used Exiqon miRCURY ™, RNA Isolation Kit Product Code-300110 from Exiqon. Making cDNA used cDNA synthesis kit Universal product code 203300 from Exiqon. Primary mir-423-3 p (product code number Exiqon 204488) was obtained from the BioRad through PT.Scienwerke.
Synthesis of cDNA was carried out in a total volume of 20 ìl consisting of: a) 5 x Reaction buffer: 4 l, Nuclease-free water 9: l; b) Enzyme mix 2: l; c) Synthetic spike in with H2O 1: l; d total RNA Template) (5 ng/µl) 4: l. Incubation was performed for 60 minutes at a temperature of 42 ÚC, followed by reverse transcriptase for 5 minutes at a temperature of 95 ÚC, then immediately cooling at 4°C and stored at a temperature 4°C or in the freezer.
RT-PCR amplification was carried out with a total volume of 10 ìl consisting of: a) Sso EvaGreen supermix 5 ìl Fast; b) Primary (forward and reverse) 
DISCUSSION
Caffeine can be found in many popular beverages, including cocoa, tea and coffee. Although caffeine is most commonly used as a stimulant to prevent sleepiness and as a remedy for pain, there is a mounting body of invitro evidence suggesting that caffeine inhibits the growth of a variety of cancer cells through cell cycle arrest and the induction of apoptosis and that caffeine enhances the toxicity of radiation and chemotherapeutic drugs [18] [19] [20] . In clinical settings, high consumption of caffeine has been associated with beneficial effects on the liver, including a lower incidence of chronic liver disease and a reduced risk of HCC 21, 22 . However, the molecular mechanisms which caffeine exerts beneficial effects on HCC are poorly defined 21 .
We demonstrated that treatment with caffeine at concentrations of 0,5 mM inhibited the growth of HCC cells, finally we used 0,5 mM for our study as showing in figure 1 . The difference value can be determined based on the value of the expression of mir-423-3p using the formula Livaks 17 .
The gene expression can be detected from RNA or proteins and can be quantitatively as well as qualitatively. The examination of the expression of mir-423-3p on this research using cDNA obtained from RNA isolation Protocol Exiqon, using the miRCURY ™ RNA Isolation Kit Product Code-300110 from Exiqon. Examination of gene expression of mir-423-3p was done by RT-PCR machine with software CFX-96.
Gene activity of mir-423-3p is measured based on gene expression by the relatifitas theory with the basic principle Livak method with formula 2--dCT 17 . The results analysis inaccordance at Figure 3 shows information that caffeine is capable for influencing the activity of mir-423-3p by comparing the time at 0, 2, 8, 18 and 24 hours between before and after treating. The expression of mir 423-3p is highest at the 0 and the lowest at 8 and 18 hours. At the 24th hour the expression of mir-423-3p began to increase (0.17) as appears in Figure  3 . These data provide information that caffeinecan inhibit/kill cells Hep-G2 with active period (duration of action) less than 24 hours.
The value of miRNA 146 A expression against mir-423-3p on the previous study (0.05) 15 was smaller than the value of the mir-423-3p expression treating caffeine 0.5 mM. Differences in the expression of value caused by caffeine which is capable inhibiting/killing cells Hep-G2. However, mir-423-3p is expressed on cell Hep-G2 1886 and PLC5 15 .
The value of mir-423-3p expressionon cell larynx cancer and Hep-G2 respectively (1.5) and (3.0)
14 . There is a difference between the expression value of some researchers, this is due to different methods of intervention. Although there were differences between the value of mir-423-3p expression,clearly that mir-423-3p expressed on normal human cells hypopharyngeal cells (NHPs), Hep-G2 series 1886 and PLC 5 14, 15 .
Caffeine has been reported to affect cell cycle function and to induce apoptosis in pancreatic cancer and neuroblastomacells 23 . However, the growth inhibitory effect of caffeine on HCC cells was associate with cell cycle arrest alone, not apoptosis. The molecular mechanisms which caffeine inhibits cancer cell growth may be distinct depending on the cell types. The exact molecular targets of caffeine-mediated cell cycle regulation need to be further clarified, but may include cyclins and cyclindependent kinases. Escalating doses of caffeine activates two MAPKs, MEK/ERK1/2 and p38MAPK, in HepG2 cells, a subset of HCC cells. Because these MAPKs have often been associated with growth modulation of cancer cells, including HCC cells, in positive or negative manners depending on the cellular context 24 .
Mir-423 has been reported up-regu lation in hepatocellular carcinoma, but only mir-423-3p contributes to the promotion of cell growth and cell cycle progression, par ticularly at the G(1)/S transition in hepatocellular carcinoma cells. p21Cip1/ Waf1 has been identified as a downstream target of mir-423-3p. Therefore, over-expression of mir-423 pro motes hepatic carcinogenesis through the sup pression of tumor suppressor p21Cip1/Waf1 expression 14, 25 .
AdipoR2 was identified as a target for mir-423-3p. Adiponectin is an adipocyte-derived cytokine that plays an important role not only in lipid and glucose metabolism but also in the progression of cancer. It has been shown that adiponectin may have anti-cancer ous effects by suppressing tumor proliferation and promoting apoptosis. Recent studies demonstrated the antiangiogenic and tumor growth inhibiting properties of adiponectin 26, 27 .
Adiponectin binds to two major receptors, AdipoR1 and AdipoR2. Ensuing intracellular signalling pathways link adiponectin with carcinogenesis, with the effect of stimulating AMP-activated protein kinase (AMPK), nuclear factor-êB (NF-êB), peroxisome proliferators-activated receptor (PPAR)-á and mammalian target of rapamycin (mTOR). Accumulating evidence indicates that adiponectin measure ments may serve as a useful prognostic screen ing tool for early detection of obesity related cancers. The expression of adiponectin recep tors in tumor tissues has also been elucidated. AdipoR1 and AdipoR2 were downregulated in human gastric cancer, endometrial adenocarci noma. Knockdown of AdipoR1 and AdipoR2 relieved the suppressive effects of adiponectin on the growth of colon cancer cells. Furthermore, expression of AdipoR2 was inversely associated with T category in oesophageal cancer. Decreasing transcriptional and protein expres sion of AdipoR2 in laryngeal cancer cells as well as in archival human laryngeal cancer tissues, providing a translational corrob oration between miR-423-3p and AdipoR2 [28] [29] [30] .
CONCLUSION
In summary, we have shown that mir-423-3p plays a novel oncogenic role in Hep-G2, whereby expression mir-423-3p is affected by concentration of coffeine and caffeine inhibit growth Hep-G2.
